Developmental and lesion-induced changes in the distribution of the glucose transporter Glut-1 in the central and peripheral nervous system.
The active transport of D-glucose from the vascular to the neural compartment requires the presence of a carrier molecule at the blood-brain and the blood-nerve barrier. The glucose transporter 1 (Glut-1) seems to be the main carrier in blood-tissue barriers of endothelial and perineurial type. The distribution of Glut-1 was assessed in the normal central and peripheral nervous system of young and adult animals and compared with changes after nerve injury. Immuno-histochemistry, in situ hybridization, and perfusions with Evans Blue were carried out. Glut- I was not expressed in the perineurium of peripheral nerves at birth, but appeared in the perineurium of peripheral nerves, spinal roots, in the capsule of dorsal-root ganglia, and in the pia mater of adult animals. The perineurium of peripheral nerves subjected to Wallerian degeneration presented a faint Glut-1 immunoreaction, which was restored after regeneration. Glut-1 was expressed in capillaries of the gray substance of the spinal cord. Perineurial-derived lamellar cells of Pacinian corpuscles exhibited a strong Glut-1-like immunoreactivity in response to denervation and during development. Merkel cells and Meissner corpuscles were found to be Glut-1 negative. Glut-1 seems to reflect the quality of an adult, mature perineurial and blood-nerve barrier.